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GQTh$/IAl_{c’ q}$ , 4 $(Q, \Sigma, \mathcal{H}.\Lambda_{\delta})$ . , $\Lambda_{\delta}$
( $c$.oufigiilatio11) $j?^{1}$ , $Q$ $\Sigma$
$\{|(1\rangle$ ; $(1\in Q\}$ $\{|a);a\in\Sigma\}$
$\mathcal{H}_{Q}$





$\mathcal{H}_{Z}$ . GQTM $\Lambda I_{gq}$ $\rho$
$\mathcal{H}\equiv \mathcal{H}_{Q}\otimes \mathcal{H}\Sigma\otimes \mathcal{H}_{Z}$ . , $\mathfrak{S}(\mathcal{H})$ $\mathcal{H}$
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$\delta_{1}$ .













$\forall 0_{k\cdot,l}^{I}\in \mathbb{C}$ , $\delta_{1}$ , $\Lambda_{\delta}$
, $RHS$ , $\Lambda_{\delta}$ .
$\Lambda_{\delta}(\rho)=,\sum_{lk\cdot,l_{7\gamma}\iota,?\iota,,,b,cl.p’,b’,d’}\delta_{1}(\lambda_{k,qk,l},$
$A_{k_{1}l}(i_{k\cdot,l}),$ $q_{7n,n}$ ,
$A_{?n,n}(i_{\uparrow n,n}),p,$ $b,$ $d,p’,$ $b’,$ $d’)$
$\cross|p,$ $B,i\kappa_{:}\iota+d\rangle\langle\}r\iota,n$
$B(j)=\{\begin{array}{ll}b j=i_{k.l}A_{k,t}(j) otherwise\end{array}$
$B’(j)=\{\begin{array}{ll}b’ j=i_{\tau n,n}A_{7\}z,n}(j) othe 7^{Y}wise\end{array}$
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$A_{1,,1}$. $(i_{7\gamma t,7l}),$ $p,$ $b_{\tau}d,p’,$ $b’,$ $d^{l})$
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3 $A_{\delta}$ : $\Lambda_{\delta}=Ad_{U_{\mathfrak{t}\backslash }}$. , GQTM $\Lambda I_{gq}$
UQTM . , $|\cdot\psi\rangle=|q,$ $A,$ $i\rangle$ $U_{\delta}$ .
$[\gamma_{\dot{\delta}}|\psi\rangle=U_{\delta}|q$ , $A$ . $i\rangle$
$= \sum_{p,b_{\backslash }}.\delta_{3}(q, A(i),p, b, d)|p,$
$B,i+d\rangle$
$\delta_{3}:Q\cross\Sigma\cross Q\cross\Sigma\cross\{0.1\}arrow \mathbb{C}$
$q\in Q,$ ($\iota\in\Sigma,$ $(1’(\neq q)\in Q,$ $a’(\neq c\iota)\in\Sigma$ .
$\sum_{l^{J_{\backslash }}\backslash }|\delta_{3}(q.a,p, b, d)|^{2}=1$
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$\sum_{p,b.d,d’}\delta_{3}(q’, a’,p, b, d’)^{*}\delta_{3}(q, a,p.b, d)=0$
.
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2.1 GQTM
$II=(Q, \Sigma.\mathcal{H}.\Lambda_{\delta}),$ $/J_{0}=|\psi_{0}\rangle\langle\psi_{0}|,$ $|\psi_{0}\rangle=|(l0,$ $A,$ $0\rangle$ . $A$
$lII$ . GQTM $\Lambda_{\delta}$ $\rho_{0}$
, $\{qF\}$
, . , $\Lambda_{\delta}$ .
$\Lambda_{\delta}\circ\cdots 0\Lambda_{\delta}(\rho_{0})=\rho f$
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$\rho f=\sum_{k}\lambda_{k\rho k}+\sum_{l}t^{\{}\cdot\iota\sigma_{l}$
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$\sum_{k}\lambda_{k}+\sum_{l}\mu l=1$ , $\forall\lambda_{k,l^{\iota}l}\geq 0$




, GQTM . $L$
. $a-\cdot\in L$ , $x\not\in L$ TM (
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, $g$ : $\Sigma_{\neg}\Sigma$ $h$ : $\Sigmaarrow\{0,1\}$ , $f$ : $\Sigmaarrow\Sigma$
, .
$f(:\iota\cdot)=\{\begin{array}{ll}f(g(a:)) h(x)=1x h(x)=0\end{array}$
$’\iota$ : , $f$ ( CTMM .
$\Lambda I(’\iota^{\tau})=f(.\iota\cdot)$ .
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$|q_{0,1}\cdot,$ $0\rangle\langle q_{0},$ $.\iota\cdot,$
$0|(L^{\Gamma_{\delta}^{*}})^{N_{I}}$.
$=|qf,$ $f(x),$ $0\rangle\langle qf,$ $f(\iota\cdot),$ $0|$
. , $y$ , $N_{y}$
$j\lambda\cdot I_{\zeta f}(y)=(U_{\delta})^{N,}’|q0,$ $y,$ $0\rangle\langle c10,$ $y,$
$0|(U_{\delta}^{*})^{N_{J}}$’
$=|qf,$ $f(y),$ $0\rangle\langle qf,$ $f(y),$ $0|$
, , .
$\rho_{0}=\{\psi\rangle\langle\psi|$
$| \sqrt f\rangle=\frac{1}{\sqrt{2}}(|q0,x,0\rangle+|q_{0},y,0))$ .
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, $\rho_{0}$ , $N_{y}$ ,
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, , $(U_{\delta})^{N}|q0,$ $x,$ $0\rangle$ , $|qf,$ $f(x),$ $0\rangle$ .
$\rho=|\phi\rangle\langle\phi|$
. , $| \phi\rangle\simeq\sum_{i}^{71}\alpha_{i}|clo,$ $x_{i},$ $0\rangle,$ $\sum_{i}^{7l}|C1_{i}^{- 1^{2}}=1,$ $\forall\alpha_{i}\in \mathbb{C},$ $71\in \mathbb{N}$ ,
$\uparrow 7,$ $<+\infty$ . , ,
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, $N_{x;}=T(\Lambda,I(x_{i}))$ , $F_{N}$ $\{1, \cdots, 7l\}$
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7 $<\Lambda\eta I$ (.1) $)$ $>,$ $N$ , $<itI_{I_{-}^{f^{\zeta_{1}’}}}>$
$T_{1}fI_{1}1I’(\langle\wedge\eta I\rangle)$ ,
$T(\lrcorner \mathfrak{h}I’)\approx$ $T(\Lambda I(x_{i}))$
. , $T(\lrcorner tI(\prime l:_{i}))$ , $x_{i}$ $\Lambda I$ , $\approx$ ,
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8 $\Lambda I_{L}$ TMAI” ,
$T(11I”)\approx T(\Lambda I(x))$
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